The stress-induced response of the septo-hippocampal cholinergic system. A vectorial outcome of psychoneuroendocrinological interactions.
Considerable data have emerged which strongly indicate that the septohippocampal cholinergic system is involved in the adaptive response to stress. Neurotransmitter regulatory mechanisms in cholinergic synaptic terminals of this part of the limbic system undergo adaptive changes in response to stress and recover slowly after stress. The initial stress-induced response is characterized by activation of hippocampal cholinergic terminals within minutes, as indicated by a rapid and transient elevation in high affinity choline uptake and increased newly synthesized acetylcholine release. The response of this cholinergic system to stress is influenced by both neuronal and hormonal stimuli. Among the several neuronal systems converging in the septum, terminals of the dopaminergic mesolimbic system have been found to be selectively involved in the early response to stress. Pharmacological interference with dopaminergic neurotransmission, with agonist and antagonist treatments, revealed that changes in the tonic inhibitory influence of septal dopaminergic terminals can modulate the response of hippocampal cholinergic terminals to stress. A similar activation of hippocampal cholinergic terminals as after short-term stress was observed after treatments with a large dose of either adrenocorticotropic hormone or corticosterone. Furthermore, glucocorticoids and not adrenocorticotropic hormone can directly enhance acetylcholine release, but only from excited terminals. This indicates that stress-induced activation of the septo-hippocampal system may occur secondary to, but not directly by, increased levels of pituitary-adrenocortical hormones. Yet, it is possible that under stressful conditions the increased glucocorticoid levels may modulate the activity of the stimulated hippocampal cholinergic terminals. Together the findings support the notion that the stress-induced response of the septo-hippocampal cholinergic system represents an integrated output of converging neuronal and hormonal stimuli which convey signals of stress to this limbic brain region.